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In nutrition through the lifecycle concept, nutritional adequacy for each age group should be 
seriously considered, including in adolescent group. Adolescent balanced nutrition needs to be 
addressed in order to prevent future diseases. Balanced nutrition can be assessed based on the 
energy distribution of macronutrients that have been formulated through national summit. Thus, this 
study aims to evaluate energy distribution of macronutrients as well as percent adequacy intake of 
energy, protein, and fat among adolescence in East Java province, Indonesia. Data from Total Diet 
Study were used to investigate the intakes of macronutrient and demographic data of adolescents 
aged 16 – 18 years who lives in East Java Province (n=708). Data of intakes were assessed using 24 
hr recall. Mann-Whitney U tests and Independent t-test were conducted to compare macronutrient 
consumption, percent adequacy intake of energy, protein, and fat between sex and locality. The 
results show energy distribution of macronutrient was 56.55% energy from carbohydrate: 14.36% 
energy from protein: 29.09% energy from fat. Energy distribution of macronutrient of adolescent 
was changed from 2010 in which energy from protein and fat were increase while energy from 
carbohydrate was decrease. Percent distribution of energy from carbohydrate was significantly 
higher in boys (p=0.000), but percent energy from protein was significantly higher in girls 
(p=0.000). There was no significant different in energy distribution of macronutrients between 
urban and rural adolescents. Compared to Indonesian Recommended Dietary Allowances (RDA), 
mean intake of energy, protein, and fat were 75.17%, 101.45%, and 74.82%, respectively. There 
was no significant different in percent adequacy intake of macronutrients both for sex and locality. 
This analysis demonstrates a balanced energy distribution of macronutrient intake. These results 
should be considered by those responsible for ensuring adequate nutrient intakes of adolescents. 
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1. INTRODUCTION 
In nutrition through the lifecycle concept, nutritional adequacy for each age group should be 
seriously considered, including in adolescent group. Adolescence is a period of life when the peak 
growth and development occurs. Sufficient nutrient intake for this age group are crucial to support 
the calories and nutrients demand for dramatic physical growth and development. Nutrient intake is 
directly affect nutritional status; thus the balanced intake should be achieved in order to maintain 
normal nutritional status. Unbalanced nutrient intake among adolescent might results in two major 
consequences; first, nutrient intake deficit that result in slow linear growth to stunting, delayed in 
sexual maturation (Stang and Story 2005), low cognitive development and decreased learning 
ability (CDPH, 2012).  Second, excess nutrient intake that might result in obesity, whereas 
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adolescent obesity has been linked to non-communicable diseases and all-cause mortality in 
adulthood (glucose intolerance, hypertension, hyperlipidemia, etc) (Berkey, et al 2000).  
Balanced nutrition can be assessed based on the energy distribution of macronutrients that 
have been formulated through national summit. In Indonesia, national summit called Widyakarya 
Nasional Pangan dan Gizi aims to develop Recommended Dietary Allowances (RDA). It was held 
once every five years. The latest summit was held in 2012 and resulting Indonesia RDA 2013 that 
categorize nutrients requirement based on gender, age, and special condition such as pregnant or 
lactation. In this period of life, adolescents experience a transition in which they can choose any 
meal they want to eat so there is a changing lifestyle and food habit that might affect nutrient intake 
of adolescent. Currently reported by American Heart Association (AHA) that adolescents have an 
increased intake of fast food, pizza, French fries, hamburger, sweetened beverages but in the other 
hand they‘re also lack of fruits, vegetable, dairy foods, lean meats, and fish consumption. Similarly, 
reported in Indonesia that eating habit was shifted from traditional to western style which fast food 
domination (fried chicken, hamburger, soft drink, pizza, hotdog, doughnuts, french fries, etc) 
(Padmiari, 2002). 
 The consequences of that eating habit swift is an excess consumption of fat especially 
saturated and trans, added sugar but insufficient consumption of vitamins and minerals (Gidding et 
al 2005; Bowman et al 2004). Thus, adolescence is nutritionally vulnerable developmental stage 
because growth rate accelerates and the eating pattern rapidly change that might lead to 
malnutrition. The purpose of this present study is to evaluate energy distribution of macronutrients; 
carbohydrate, protein, and fat, also evaluate the percent adequacy intake of energy and 
macronutrient compared to Indonesian RDA. Further, the study will also examine the difference 
intakes between gender and locality.  
2. RESEARCH METHODOLOGY 
The study was analytical-cross sectional which data was taken from National Total Diet 
Study which held in 2014 by Indonesia Ministry of Health. This is the first national diet survey 
aimed to get the information about dietary pattern, nutrient intake adequacy of the population, and 
also provide information related to the processes, and tools used for cooking as well as a listed 
several foods for continuous study. The design of the study was cross-sectional, observational, 
descriptive and analytic that included 191.524 individuals from 51,127 households and 2,080 block 
census in all provinces in Indonesia. For this study purpose, 708 individuals aged 16 – 18 years 
from East Java province were included and analyzed further. Inclusion criteria include all visited 
households and registered in the previous national survey (Riskesdas 2013) and all household 
members existing at the time of data collection. Whereas the exclusion criteria are households that 
may not be visited because of some reasons as well as household members who refused to 
participate.  
The technique used to collect intake data was 24 hr recall with probing method and 
structured questionnaire. Recall technique used was 5-Step Multiple-Pass Method (quick list, 
forgotten foods, time and occasion, detail cycle, final probe) (Conway et al 2003). Twenty-four-
hour recall revisit was purposively selected in three households for each census block. To guarantee 
the quality of the data, quality assurance and quality control were done, include; providing a 
guidelines and interview tools, specific qualification for all data collector staff, instrument pre-test, 
training for coordinator and enumerator, daily editing data, on-the-spot questionnaire check, data 
cleaning, and double-entry. Analysis conducted were descriptive analysis for demographic data, 
kolmogorov-smirnov to see the normality of the data, then Mann-Whitney U tests and Independent 
t-test to compare the difference of macronutrients intake between gender and locality. This study 
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was ethically approved by Health Research Ethics Committee Faculty of Public Health, Airlangga 
University and Mahidol University Central Institutional Review Board (MU-IRB). 
3. RESULTS AND DISCUSSIONS 
3.1. Demographic Information 
Table 1: baseline Characteristics 
Variable  n (N=708) % 
Sex 
Boy 357 50.4 
Girl 351 49.6 
Locality 
Urban  399 56.4 
Rural 309 43.6 
Age (years) 
16 227 32.1 
17 258 36.4 
18 223 31.5 
Marriage Status 
Haven‟t been married 670 94.6 
Married  37 5.2 
Divorce 1 0.1 
Education  
Not school 8 1.1 
Below elementary school 12 1.7 
Elementary school  113 16.0 
Junior high school  410 57.9 
High school  165 23.3 
 
Table 1. shows demographic profile of respondents based on gender, locality, age, marriage 
status, and education level. 708 samples were analyzed in this study. The proportion of boys and 
girls are relatively same, 50.4% and 49.6% respectively. 56.4% respondents are living in urban area, 
while 43.6% living in rural area. Distribution of age also relatively equal, 32.1% aged 16 years., 
36.4% aged 17 years, and 31.5% aged 18 years. Most of the the subjects are single/haven‘t been 
married (94.6%) and one out of two are in junior high school level. Adolescents are period young 
people between the ages of 10 and 19 years; divided into two parts; early adolescence (10-14 years) 
and late adolescence (15-19 years) based on physical growth and development (Unicef, 2011).  
3.2. Macronutrient Proportion 
In general, the average consumption of energy among adolescent in East Java province is 
1689 kcal/day which met 75.2% of energy needs of adolescent aged 16 – 18 years old. 
Carbohydrate still become the main source of energy in this population, the intake is up to 56.54% 
(equal to 254 gr # 944 kcal). Another 14.36% energy are from protein source (equal to 59 gr # 236 
kcal) and 29.18% are from fat source (equal to 54 gr # 482 kcal). Average energy consumption of 
adolescent aged 16-18 years in Indonesia based on Basic National Health Survey (Riskesdas) 2010 
ranged 69.5% to 84.3% and at least 54.5% of adolescent are consume energy less then minimum 
need. For protein, overall intake of adolescent in this study was 101.45%, while average of national 
consumption ranged 88.3% - 129.6%, in which 35.6% are still consume less then minimum protein 
needed.  
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Figure 1: Macronutrient Proportion among Adolescent aged 16-18 y 
 
Table 2. shows the energy, macronutrient intake, and percent adequacy based on gender 
differences. Energy intake/day was higher in boys (2021 kcal/day) compared to girls (1588 
kcal/day), but the energy intake/kg body weight didn‘t show any different. Carbohydrate and fat 
intake were also significantly higher in boys, 290 g and 65 g respectively compared to girls 217 gr 
and 54 gr. However, percent energy form protein is higher in girls (15%) than boys (14%), while 
percent energy from carbohydrate higher in boys (58%) than girls (55%). It means that between 
boys and girls, there was a different in macronutrient intake that contribute to energy intake. The 
results differ from a study conducted in Malaysian adolescent that didn‘t find any significant 
different in percent energy from carbohydrate and protein in both boys and girls (Zalilah et al. 
2006). For percent energy from fat, girls have higher percentage but no significant different was 
seen. Percent of energy from dietary fat is positively related to increasing adiposity level (Maffeis et 
al, 1998)  
The results also show intake adequacy of energy, protein, and fat compared to Indonesia 
Recommended Dietary allowance (RDA), but there was no significant difference between boys and 
girl. Based on the newest RDA guidance, the energy, protein, and fat requirement for boys 16 – 18 
years are 2675 kcal, 66 g, 89 g, respectively. Whereas for girls with same age required 2125 kcal of 
energy, 59 g protein, and 71 g fat (Indonesia Ministry of Health, 2013). Compared to RDA, energy 
intake both in boys and girls are categorized as inadequate because it less than 100%, and protein 
intake categorized as normal (100 - <120%). There was no significant difference in percent 
adequacy intake of energy, protein, and fat. Percent energy and macronutrient adequacy are 
important to determine national guidelines as well as to evaluate the population intake to prevent 
malnutrition, especially in adolescence period.  
Table 2: Energy, Macronutrient Intake, and Percent Adequacy by Gender (n=708) 
 Boys* (n=357) Girls* (n=351) p-value* 
Energy intake    
Kcal/day 2021 (826.1) 1588 (601.6) 0.000 
Kcal/kg body weight 40 (18.5) 35 (14.8) 0.07 
Carbohydrate consumption (g) 290 (121.6) 217 (88.6) 0.000 
Protein consumption (g) 69 (34.0) 58 (27.8) 0.000 
Fat consumption (g) 65 (38.5) 54 (29.8) 0.000 
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Percent energy from CHO (%) 58 (10.1) 55 (11.0) 0.000 
Percent energy from Protein (%) 14 (4.4) 15 (4.9) 0.000 
Percent energy from Fat (%) 28 (8.9) 30 (9.7) 0.07 
Energy intake adequacy (%) 76 (30.9) 75 (28.3) 0.983 
Protein intake adequacy (%) 105 (52.6) 98 (47.2) 0.128 
Fat intake adequacy (%) 73 (43.2) 77 41.9) 0.167 
*: mean (standard deviation) 
** : significant level p-value <0.05 
 
According to table 3, energy, protein, fat intake, percent energy from carbohydrate, percent 
energy and protein consumption was slightly higher in rural population, except for percent energy 
from protein that slightly higher in urban population. However, there were no significant different 
in all variables based on locality. This study failed to demonstrate the different intake of rural-urban 
adolescent, which similar to previous study done in Greece (Tzotzas et al, 2008) and Spain (Ara et 
al. 2007). Locality difference sometimes indicate the difference of socio-economic status. Lazarao 
and Kalazana (2009) based on their study describe that rural adolescents consumed more traditional 
foods, less likely to eat fast food products, eat alone or eat outside home. However, this study didn‘t 
demonstrate any significance different based on place of residence which in the author‘s opinion 
may reflect several things; 1). No difference in food availability between urban and rural area of 
East Java province, 2). Reflect the changes in eating habit, 3). There was a trend of nutrition 
transition and urbanization. 
Table 3: Energy, Macronutrient Intake, and Percent Adequacy by Locality (n=708) 
 Urban (n=399) Rural (n=309) p-value 
Energy intake    
Kcal/day 1770 (714.8) 1852 (802.2) 0.282 
Kcal/kg body weight 37 (16.0) 40 (17.9) 0.264 
Carbohydrate consumption (g) 246 (102.7) 264 (123.6) 0.104 
Protein consumption (g) 63 (30.5) 64 (33.0) 0.972 
Fat consumption (g) 59 (34.8) 60 (34.9) 0.749 
Percent energy from CHO (%) 56 (10.0) 57 (11.4) 0.289 
Percent energy from Protein 
(%) 16 (4.7) 14 (4.7) 0.276 
Percent energy from Fat (%) 29 (8.9) 29 (63.1) 0.481 
Energy intake adequacy (%) 74 (28.8) 76 (30.6) 0.370 
Protein intake adequacy (%) 101 (48.2) 102 (51.2) 0.934 
Fat intake adequacy (%) 75 (43.2) 75 (41.9) 0.913 
*: mean (standard deviation) 
** : significant level p-value <0.05 
Figure 2 shows the age different of macronutrient proportion. The percentage contribution to 
calories from fat, protein and carbohydrates seems to be within normal limits in each age group. 
Peak in energy and protein requirements in line with the peak in adolescent‘s growth.  World Health 
Organization (WHO) (2006) describes several changes in adolescent which required adequate 
energy intake; 15-20% of adult height is gained during adolescence, growth spurt or peak linear 
growth could be delayed due to energy restriction or high energy expenditure. Twenty-five – fifty 
percent of final adult ideal weight is also gained during adolescence which can be influenced by 
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energy intake and expenditure. Nutrients intake of each adolescent are different depend on several 
factor including: eating behavior, peer-group, family influence, activity level, food availability and 
accessibility, hormonal change, etc. As previously stated that there are two stages of adolescents; 
early and late, which implicate nutrient needs. In early adolescence, the physical changes rapidly 
begin with the growth spurt and soon followed by the development of sex organs and secondary 
sexual characteristics; whereas in late period (ages range from sixteen on), adolescents have a more 
stable sense of their identity and place in society which might affect their way to choose specific 
food.  
 
Figure 2: Macronutrient Proportion Based on Age  
*) no significant different 
4. CONCLUSIONS 
Proportion of macronutrient intake had changed from carbohydrate to fat and protein but the 
proportions remained close to the ideal ratio. Further study about the intake of specific type of 
carbohydrate, protein, and fat might be needed to address the issues of adolescent‘s dietary intakes. 
Promoting healthy dietary practice among adolescent also crucial to prevent diseases in future life 
as well as supporting adolescent health as one WHO priorities agenda.  
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